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Tesoro Exchanger E Failure Examination Protocol
Addendum - 3: Revisions/Lab Clarifications

This Addendum-3 to Exchanger E Failure Examination Protocol sets forth revisions to the
original Inspection Protocol document.

1. The requirement to take caliper readings for thickness in the middle of the plate is
deleted.

2. The requirement to take macro hardness readings on each plate will only apply to test
plates supplied to the laboratory and not plates which remain attached to the heat
exchanger.

3. The WFMT and PT shall be applied only to the ID surfaces in the vicinity of the fractures.

4. The fracture surfaces will be documented but the identification of the initiation point, the
fracture mode and the interpretation of the fracture will be the responsibility of the signatory
parties or their technical representatives.

5. Dimensional documentation of all fracture surfaces will be by inclusion of a scale in all
photos.

6. The laboratory, acting as a referee laboratory, will be supplied the locations to take the
test samples and the type of test and test parameters to be perfomned at each location on
the test sample, i.e. magnification, hardness loadltest method. The signatory parties or their
technical representatives that are present in the laboratory at the time shall make those
decisions and give that information directly to the laboratory. Comments from other
technical experts will be considered and factored into the signatory parties or their technical
representative's decisions but all decisions on protocol or samples shall remain as
decisions of the signatory parties or their representatives.

7. The requirement for mounting samples on each side of any fractured weld larea will apply
where convenient from the samples already cut out as of this date and will not apply to
material still attached to the heat exchanger.

8. Since the fracture surfaces were not coated with any lacquer the requirement to cut each
fracture sample in half, keeping one as is and cleaning only one half will not apply.

9. The acceptable cleaning methods for the SEM evaluation of the fracture surfaces are
cathodic cleaning in mild alkaline or acid solution or alternatively Alconox and inhibited acid
cycles. There is always a risk that extensive field corrosion has consumed the damage
profile. One sample will be cleaned and evaluated in the SEM at any given time.

10. All magnifications listed in the test protocol are for equipment capability and the exact
magnification and area of interest for all photomicrographs will be will be the responsibility
of the signatory parties or their technical representatives present in the lab at the time.

11. A 2 % Nital etch solution is acceptable for use.

12. Because of all the deformation in the vicinity of the fractures the requirement to take the
mechanical test specimens within 2 feet of the fractures is deleted.
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13. The. tensile and Impact testing in the transverse direction is interpreted as transverse to
the original plate rolling direction.

14. The requirement to simultaneously distribute the report within 72 hours of completion is
deleted and the parties agree to a level 2 report, which contains descriptive text and
caption ad photos with the resultant assembly time being a function of the amount of data
obtained but Is typically 2-3 weeks. Any Signatory party, its representative, or other party
permitted to witness the laboratory testing may have the opportunity to see the data so long
as there is no disruption to lab work but no one can have or make any copies of the
laboratory work product prior to the Laboratory Issuing the test report to the signatory
parties.
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